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(54) Tltie: ANIMAL FEED ADDITIVES COMPRISING XYLANASE 
(57) Abstract 

The oresent invention relates to animal feed additives, which additives comprise a monocomponent xylanase derived from a strain 
of H^o^^ ^ Tner^scus, a strain of Chaetomium, a strain of Mucor, a strain of Talaromyces, a strain of Matbranchea a 
su^nTf ^ * 'train of ByssocHlamus. or a strain of Paecilomy.es. In other aspect^ the invert on 

XesYo mWlponent xylanase preparations. DNA constructs, recombinant expression vectors, host cells, and methods of produc.ng 
monocomponent xylanase preparations. 
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CLAIMS 

1 . An animal feed additive, which additive comprises a monocomponent 
xylanase derived from a strain of Humicota, a strain of Thermoascus, a strain of 
Chaetomium, a strain of Mucor, a strain of Talaromyces, a strain of Malbranchea, a 

5 strain of Myceliophthora, a strain of Thielavia, a strain of Byssochlamus, or a strain 
of PaecHomyces. 

2. The animal feed additive according to claim 1, in which the 
monocomponent xylanase is derived from a strain of Thermomyces. 

3. The animal feed additive according to claim 2, in which the 
10 monocomponent xylanase is derived from a strain of Thermomyces lanuginosus. 

4. The feed additive according to claim 3, in which the monocomponent 
xylanase is derived from the strain Thermomyces lanuginosus, DSM 4109, or a 
mutant or a variant thereof. 

5. The feed additive according to any of claims 1-4, in which the mono- 
15 component xylanase has immunochemical properties identical or partially identical 

to those of a purified xylanase, which is either 

a) derived from the strain Thermomyces lanuginosus, DSM 4109; or 

b) encoded by the DNA sequence presented as SEQ ID NO: 1; or 

c) encoded by the DNA sequence obtainable from the plasmid in the 
20 strain Saccharomyces cerevisiae DSM 10133. 

6. The feed additive according to any of claims 1-5, in which the 
monocomponent xylanase is derived from a host cell carrying a gene encoding the 
xylanase component. 

7. The feed additiv according to any of claims 1-6, in which the 
25 monocomponent xylanas is 
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a) encoded by the DNA s quence pres nt d as SEQ ID NO: 1 , or by the 
DNA sequence obtainable from the plasmid in the strain Saccharomyces 
cerevisiae DSM 10133; or 

b) encoded by a DNA sequence analogue to the xylanase encoding part 
5 of the DNA sequence presented as SEQ ID NO: 1, or to the DNA 

sequence obtainable from the plasmid in the strain Saccharomyces 
cerevisiae DSM 10133, which analog DNA sequence either 

i) is homologous to the xylanase encoding part of the DNA 
sequence presented as SEQ ID NO: 1, or to the DNA 

10 sequence obtainable from the plasmid in the strain 

Saccharomyces cerevisiae DSM 10133; or 

ii) hybridizes with the same oligonucleotide probe as the 
xylanase encoding part of the DNA sequence presented as 
SEQ ID NO: 1 , or with the DNA sequence obtainable from th 

15 plasmid in the strain Saccharomyces cerevisiae DSM 10133; 

or 

iii) encodes a polypeptide which is at least 70% homologous 
to the polypeptide encoded by the DNA sequence presented 
as SEQ ID NO: 1 , or to the DNA sequence obtainable from the 

20 plasmid in the strain Saccharomyces cerevisiae DSM 10133; 

or 

iv) encodes a polypeptide which is immunologically reactive 
with an antibody raised against the purified xylanase derived 
from the strain Thermomyces ianuginosus, DSM 4109, or 

25 encoded by the DNA sequence presented as SEQ ID NO: 1 , 

or the DNA sequence obtainable from the plasmid in the strain 
Saccharomyces cerevisiae DSM 10133. 

8. The feed additive according to any of claims 1-7, in which the mono- 

compon nt xylanase is further characterized by having a residual enzyme activity of 
30 more than 96% after incubation for 60 minutes at pH 6.0 and 60°C. 



WO 96/23062 



PCT/DK96/00046 



51 

9. The feed additive according to any of claims 1-7, in which the mono- 
component xylanase is further characterized by having a residual enzyme activity of 
more than 83% after incubation for 60 minutes at pH 6.0 and 65°C. 

10. The feed additive according to any of claims 1-7, in which the mono- 
5 component xylanase is further characterized by having a residual enzyme activity of 

more than 20% after incubation for 60 minutes at pH 6.0 and 70°C. 

1 1 . The feed additive according to any of claims 1 -7, in which the mono- 
component xylanase is further characterized by having a residual enzyme activity of 
more than 10% after incubation for 60 minutes at pH 6.0 and 75°C. 

10 12. The feed additive according to any of claims 1-11, which comprises one 
or more additional feed enhancing enzymes. 

13. The feed additive according to claim 12, which comprises one or more 
additional feed enhancing enzymes selected from the group consisting of an cr- 
galactosidase, a 0-galactosidase, a phytase, a galactanase, a xylanase, and a 

15 protease. 

14. The feed additive according to any of claims 1-13, provided in the form 
of a dry composition, preferably a coated or uncoated granulate, or provided in the 
form of a stabilized liquid composition, preferably an aqueous or oil-based 
composition. 

20 15. A monocomponent xylanase preparation, in which preparation the 
xylanase component is derived from a strain of Humicola, a strain of Thermoascus t 
a strain of Chaetomium, a strain of Mucor, a strain of Talaromyces, a strain of 
Maf branches, a strain of Mycefiophthora, a strain of Thielavia, a strain of Bys- 
sochlamus, or a strain of Paecilomyces. 
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1 6. The monocomponent xy lanas preparation according to claim 1 5, in which 
preparation the xylanase component is derived from a strain of Thermomyces. 

1 7. The monocomponent xylanase preparation according to claim 1 6 ( in which 
preparation the xylanase component is derived from a strain of Thermomyces 

5 lanuginosus. 

1 8. The monocomponent xylanase preparation according to claim 1 7, in which 
preparation the xylanase component is derived from the strain Thermomyces 
lanuginosus, DSM 4109, or a mutant or a variant thereof. 

1 9. The monocomponent xylanase preparation according to any of claims 1 5- 
10 18, in which the xylanase component has immunochemical properties identical or 

partially identical to those of a purified xylanase which is either 

a) derived from the strain Thermomyces lanuginosus, DSM 4109; or 

b) encoded by the DNA sequence presented as SEQ ID NO: 1; or 

c) encoded by the DNA sequence obtainable from the plasmid in the 
15 strain Saccharomyces cerevisiae DSM 10133. 

20. The monocomponent xylanase preparation according to any of claims 1 5- 
19 t in which the xylanase component is derived from a host cell carrying a gene 
encoding the xylanase component. 

21. The monocomponent preparation according to claim 22, in which the 
20 xylanase component is 

a) encoded by the DNA sequence presented as SEQ ID NO: 1 , or by the 
DNA sequence obtainable from the plasmid in the strain Saccharomyces 
cerevisiae DSM 10133; or 

b) encoded by a DNA sequence analogue to the xylanase encoding part 
25 of the DNA sequence presented as SEQ ID NO: 1, or to the DNA 

s qu nee obtainable from the plasmid in the strain Saccharomyces 
cerevisiae DSM 10133, which analog DNA sequence either 
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i) is homologous to the xylanase ncoding part of the DNA 
sequence presented as SEQ ID NO: 1, or to the DNA 
sequence obtainable from the plasmid in the strain 
Saccharomyces cerevisiae DSM 10133; or 
5 ii) hybridizes with the same oligonucleotide probe as the 

xylanase encoding part of the DNA sequence presented as 
SEQ ID NO: 1, or with the DNA sequence obtainable from the 
plasmid in the strain Saccharomyces cerevisiae DSM 10133; 
or 

10 iii) encodes a polypeptide which is at least 70% homologous 

to the polypeptide encoded by the DNA sequence presented 
as SEQ ID NO: 1 , or to the DNA sequence obtainable from the 
plasmid in the strain Saccharomyces cerevisiae DSM 10133; 
or 

15 iv) encodes a polypeptide which is immunologically reactive 

with an antibody raised against the purified xylanase derived 
from the strain Thermomyces lanuginosus, DSM 4109, or 
encoded by the DNA sequence presented as SEQ ID NO: 1 , 
or the DNA sequence obtainable from the plasmid in the strain 

20 Saccharomyces cerevisiae DSM 10133. 

22. The monocomponent xylanase preparation according to any of claims 1 5- 
21 , in which the xylanase component has a residual enzyme activity of more than 
96% after incubation for 60 minutes at pH 6.0 and 60°C. 

23. The monocomponent xylanase preparation according to any of claims 1 5- 
25 21, in which the xylanase component has a residual enzyme activity of more than 

83% after incubation for 60 minutes at pH 6.0 and 65°C. 

24. The monocomponent xylanase preparation according to any of claims 1 5- 
21 , in which the xylanase compon nt has a residual enzyme activity of more than 
20% after incubation for 60 minutes at pH 6.0 and 70°C. 
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25. Th monocomponent xylanase pr paration according to any of claims 1 5- 
21, in which the xylanase component has a residual enzyme activity of more than 
10% after incubation for 60 minutes at pH 6.0 and 75°C. 

26. A DNA construct comprising a DNA sequence encoding a xylanase 
5 component, which DNA sequence comprises: 

a) the xylanase encoding part of the DNA sequence presented as SEQ 
ID NO: 1 , or the DNA sequence obtainable from the plasmid in the strain 
Saccharomyces cerevisiae DSM 10133: or 

b) a DNA sequence analogue to the xylanase encoding part of the DNA 
o sequence presented as SEQ ID NO: 1, or to the DNA sequence 

obtainable from the plasmid in the strain Saccharomyces cerevisiae DSM 
10133, which analog DNA sequence either 

i) is homologous to the xylanase encoding part of the DNA 
sequence presented as SEQ ID NO: 1, or to the DNA 

1 5 sequence obtainable from the plasmid in the strain 

Saccharomyces cerevisiae DSM 10133; or 

ii) hybridizes with the same oligonucleotide probe as the 
xylanase encoding part of the DNA sequence presented as 
SEQ ID NO: 1 , or with the DNA sequence obtainable from the 

>o plasmid in the strain Saccharomyces cerevisiae DSM 10133; 

or 

iii) encodes a polypeptide which is at least 70% homologous 
to the polypeptide encoded by the DNA sequence presented 
as SEQ ID NO: 1 , or to the DNA sequence obtainable from the 

25 plasmid in the strain Saccharomyces cerevisiae DSM 10133; 

or 

iv) encodes a polypeptide which is immunologically reactiv 
with an antibody raised against the purified xylanase deriv d 
from the strain Thermomyc s lanuginosus, DSM 4109, or 

30 ncoded by the DNA sequence presented as SEQ ID NO: 1, 
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or the DNA sequence obtainable from the plasmid in the strain 
Saccharomyces cerevisiae DSM 10133. 

27. The DNA construct according to claim 26, in which the DNA sequence 
encoding the xylanase component is derived from a strain of Humicola, a strain of 

5 Thermoascus, a strain of Chaetomium, a strain of Mucor, a strain of Talaromyces, 
a strain of Maibranchea, a strain of Myceliophthora, a strain of Thielavia, a strain of 
Byssochlamus, or a strain of Paecilomyces. 

28. The DNA construct according to claim 27, in which the DNA sequence 
encoding the xylanase component is derived from a strain of Thermomyces: 

10 29. The DNA construct according to claim 28, in which the DNA sequence 
encoding the xylanase component is derived from a strain of Thermomyces 
lanuginosus. 

30. The DNA construct according to claim 29, in which the DNA sequence is 
derived from, or produced on the basis of, a DNA library of Thermomyces 

15 lanuginosus, DSM 4109, or a mutant or a variant thereof. 

31 . A recombinant expression vector comprising a DNA construct according 
to any of claims 26-30. 

32. A host cell comprising a DNA construct according to any of claims 26-30, 
or a recombinant expression vector according to claim 31 . 

20 33. The host cell according to claim 32, which is a eukaryotic cell, in particular 
a fungal cell, preferably a yeast cell or a filamentous fungal cell. 

34. The host cell according to claim 32, which cell belongs to a strain of 
Aspergillus, in particular a strain of Aspergillus niger or Aspergillus oryzae. 
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35. A method of producing a monocomponent xyianase preparation 
according to claims 15-25, which method comprises culturing the host cell according 
to any of claims 32-34 under conditions permitting the production of the xyianase 
component, followed by recovery of the xyianase component from the culture. 
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